Among all diverticula of the esophagus, epiphrenic diverticula occur less frequently than those in the pharyngo-esophageal segment. Two simultaneously occurring diverticula in the epiphrenic esophagus are very rarely reported in the English literature. A 52-year-old woman had a 3-year history of troublesome dysphagia, heartburn, chest pain and cough. Initial investigation included a physical examination and a barium swallow, which showed the presence of two diverticula in the epiphrenic esophagus. Esophagoscopy confirmed the presence only of the lower diverticulum. The patient underwent a left thoracotomy, the esophagus was mobilised from the hiatus to the aortic arch. The necks of the diverticula were localised in the posterior wall and between them there was a bridge of circular muscular fibres, which was divided. Diverticulectomy over an intra-esophageal 54 F Maloney dilator was performed. The upper diverticulum was left intact because it disappeared after the bridge of esophageal muscles has been myotomized. A long myotomy was carried out, and a modified Belsey fundoplication was added. The postoperative course was uneventful, and the patient remains well at 10 years with no recurrence of symptoms.
Introduction
Among all diverticula of the esophagus, epiphrenic diverticula (ED) occur less frequently than those in the pharynxgoesophageal segment. They arise in the distal 10-cm of the esophagus and are commonly associated with motility disorder. Diverticulectomy and myotomy is the most accepted surgical treatment, and a nonobstructive antireflux repair is added only in few centres [1] . Recently some Authors advocate the laparoscopic approach [2] . Because the mortality after diverticulectomy and myotomy has been reported as high as 9.1% [3] , the management is still today controversial.
The clinical, diagnostic and treatment findings of two simultaneously occurring diverticula in the epiphrenic esophagus have not previously reported in the English literature.
Clinical Summary and Operative Technique
A 52-year-old woman had a 3-year history of troublesome dysphagia, heartburn, chest pain and cough. Initial investigation included a physical examination and a barium swallow, which showed the presence of two diverticula in the epiphrenic oesophagus ( Figure 1) and delay of the esophago-gastric transit. Esophagoscopy confirmed the presence only of the lower diverticulum. Manometry demonstrated normal pressure with 50% incomplete relaxation in the upper esophageal sphincter (UES). The esophageal body studies showed simultaneous, high amplitude (350 mmHg) and long duration (10 sec) contractions. The lower esophageal sphincter (LES) was not studied because it was impossible to pass the probe into the stomach. Twenty-four-hours pH-metry was negative for pathological gastro-esophageal reflux (GER). The patient underwent a left thoracotomy, the esophagus was mobilised from the hiatus to the aortic arch. The necks of the diverticula were localised in the posterior wall. The size of the diverticular neck was 5 cm in the distal diverticulum and 2.5 cm in the more proximal diverticulum, and between them there was a bridge of circular muscular fibres, which was divided. The lower diverticulum was resected using a stapler over an intraesophageal 54 F Maloney dilator. The upper diverticulum was left intact because it disappeared after the bridge of esophageal muscles has been myotomized. The esophageal muscles were approximated above the diverticulectomy suture and the upper diverticulum. A long myotomy was carried out 180 degrees away from the suture line, extending onto the stomach for 2 cm. and as far proximally as the arch of the aorta (Figure 2) . A modified Belsey fundoplication was added. The postoperative course was uneventful. Postoperative barium swallow showed a regular transit of the contrast through the LES and few tertiary contractions in the lower esophagus. Manometry was performed at 6 months and showed the UES and LES with a tone of 56 and 8 mmHg respectively, and the absence of contractions in the distal esophagus. She remains well at 10 years with no recurrence of symptoms.
Discussion and Conclusions
Although esophageal diverticula can develop at any level of the esophagus they are better classified according to the anatomical location in pharyngoesophageal, midesophageal and distal esophagus. Diverticula arising in the pharyngoesophageal segment are known as Zenker diverticula, by far the most common diverticulum of the esophagus. Mid-esophageal diverticula arise in the esophagus in the area of the tracheal bifurcation. Distal esophageal diverticula are known as epiphrenic diverticula. Epiphrenic diverticula have historically been considered as "pulsion" diverticula due to high intraluminal pressures in a short segment of the esophagus (with or without esophageal wall weakness).
The presence of a diverticulum is not an indication for surgery, and the decision whether to operate or not is still controversial. We operate only on patients with severe dysphagia, regurgitation, and contrast retention on esophagography, with risk of aspiration pneumonia, and when the dimension of the diverticulum causes esophageal obstruction and/or compression on adjacent organs such as heart and lung. Diverticula must be empty before any operation is started to avoid possible intraoperative aspiration during anaesthesia.
Two are the main reasons for performing the operation in a patient with a double simultaneously occurring epiphrenic esophageal diverticula, the first is that the possibility of a developing carcinoma within the diverticula has been reported in less than 1% of patients whilst esophageal leiomyomas are found in 2% -6% of patients with ED [4] , and the second is because the associated pulmonary complication such as aspiration pneumonia can be severe, and death can occur [1] . The commonest symptom in esophageal diverticulum is dysphagia. Other symptoms are chest pain, weight loss, and regurgitation. Physical examination is necessary to exclude other less common diseases [5] . Cough and arrhythmia though uncommon can also be a presenting symptom [6] . If the double epiphrenic diverticula are suspected during barium screening, the patient should be screened to identify the possible associated achalasia and diffuse esophageal spasm. Endoscopic examination helps to discover the associated esophagitis, but failed, in our patient, to localise the upper diverticulum. This could have been happened because the neck of the proximal diverticulum was only 2.5 cm. As in Zenker's diverticulum, manometry is necessary to localise the extension of the motility disorder and therefore helps in the planning of surgery [7, 8] . Twenty-four-hour pH-metry should always be performed in order to ascertain the presence of pathological GER. We know that in the minimally invasive era VATS or laparoscopic approach can be preferred [9] , but in this circumstance because of the unusual presentation in this patient of two simultaneous occurring esophageal diverticula, we preferred the operation through the left chest. Although the lower diverticulum was resected by mean of a stapler, the upper diverticulum was left intact because it was with a neck less than 3 cm, but if the dimen-sion of the diverticulum were larger we would have performed another diverticulectomy. Every residual circular muscular fibre between the upper and lower diverticula must be accurately divided to avoid recurrences.
The extension of the myotomy is chosen on the basis of the manometric study, and is performed on the opposite site where the diverticulum is excised; in our patient we preferred a long esophagomyotomy extending from the LES to the level of the arch of aorta. Nevertheless, because the cardia was mobilised and the LES included in the myotomy, and in order to avoid postoperative GER, we added a modified Belsey partial fundoplication [1, [10] [11] [12] . Antireflux repair after a myotomy is used to avoid post operative gastro-esophageal reflux, and therefore it is justified if myotomy of the LES is performed in patients with ED. Thomas et al. have demonstrated that the use of a fundoplication in patients treated for ED decrease the risk of postoperative GERD [13] , on the other side D'Journo et al. have demonstrated that in patients with ED partial fundoplication did not prevent reflux damage [14] .
It is clear that there is no consensus as to whether a fundoplication should be added. If the decision is taken to add a fundoplication a partial type fundoplication such as Dor or Belsey seems mandatory to avoid the risk of obstructive complications putting the suture lines at risk of disruption and leakage.
Postoperatively, the disappearing of clinical symptoms suggested the efficacy of the myotomy, which was confirmed by means of the manometry.
Leak rates have been reported up to 21% in open series and up to 23% in laparoscopic reports. Similarly, mortality rates in open and laparoscopic series have been reported up to 9% and 7%, respectively [9] .
The documentation of the associated esophageal motility disorder has been reported uniformly by several authors ranging from 75% to 100%, and has led to believe that a cause-effect relationship exists between esophageal motility disorders and the development of epiphrenic diverticula. This has important implications as it supports a routine selective cardiomyotomy [9] as in Zenker's diverticulum [7] .
In conclusion, in the author experience, double esophageal diverticula could be repaired by surgical resection, the preferred option being through an open exposure of the diverticula via a left thoracotomy. The principles of surgical management are the same for a single diverticulum and it is important that surgery follows physiologic principle.
